Renal protective effects of angiotensin-converting enzyme inhibition.
Nephron loss is a common progression of a diverse range of kidney diseases. Recent experimental models of chronic renal disease have suggested that hemodynamic and nonhemodynamic mechanisms play key roles in progressive renal injury. Extensive renal ablation in the rat was followed by development of altered glomerular hemodynamics. Albuminuria and histologic damage leading to focal glomerulosclerosis were preceded by the development of increased glomerular pressures and were prevented by interventions such as severe dietary protein restriction and angiotensin-converting enzyme (ACE) inhibitor therapy. Both experimental interventions ameliorated glomerular hypertension. It was therefore concluded that these interventions ameliorated injury by glomerular hemodynamic effect. Similar findings were obtained in a rat model of type I diabetes mellitus induced by streptozotocin in which glomerular hemodynamic factors appeared important to the development of progressive renal disease. Recent studies have suggested that nonhemodynamic factors have important roles in the progression of glomerular injury. For example, although the predominant effects of ACE inhibitor therapy appear to be hemodynamically mediated, data are emerging which suggest that these agents may also influence growth/proliferation of glomerular cells. Because hyperplasia/hypertrophy may influence glomerular susceptibility to injury, this may also be a potential mechanism whereby ACE inhibitor therapy influences glomerular damage. In addition, a variety of studies have suggested that hyperlipidemia, which is frequent accompaniment of glomerular disease, is an important modulator of glomerular injury independent of glomerular hemodynamic effects. Coagulation factors, calcium phosphorus balance, as well as the genetic susceptibility of the glomerulus to injury, all appear to contribute to progressive nephron destruction.